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ing the crucible. The furnace is constructed of fire-clay within an iron casing, but a lining LLoi particularly refractory material, such as magnesia or carborundum, is placed between the carbon rings and surrounds the resistor. The furnace is designed so that the broken carbon can be filled in around the crucible. The crucible itself should be a non-conductor, as otherwise it will carry the current, thus short-circuiting part of the resistor.
Arsem Vacuum-furnace.—-A very carefully designed furnace for operating in a vacuum was described by W. C. Arsem1 in the year 1906, and is shown in Fig. 68.2 A gun-metal chamber, A, which can be rendered vacuous by means of a pump, contains the furnace proper. This consists of a heater L which is a spiral of graphite, within which a crucible Y can be supported; a radiation screen 0, made of graphite and filled with powdered graphite, serves to minimize the loss of heat by radiation. Electrical connection is made to the ends of the graphite spiral by means of copper clamps V which are water-cooled; the pipes conveying the cooling water serve also to carry the electric current to the clamps. A window E of mica enables the operation to be observed. Considering the construction of this furnace it may appear at first that the radiation screen 0 might have been better designed for retaining the heat, but it should be remembered that when operating in a vacuum there is not the loss of heat which occurs in ordinary furnaces due to the circulation of heated air; moreover, the small mass of the radiation screen allows the furnace to arrive very rapidly at its final temperature, and this enables the temperature of the furnace to be determined quite accurately from an observation of the power supply. The furnace is calibrated by melting in it metals of varying fusibility and the current required to melt each metal is ascertained. A calibration curve can then be drawn giving the relation between current and temperature, and this curve is of such a nature that temperatures up to nearly 3,000° C. can be determined with a probable error of only 50° C. Thfe furnace can be used for a considerable time at temperatures up to about 2,000° C., but at higher temperatures the graphite of the spiral volatilizes and wastes away until a break occurs. The furnace was found to run for about nine hours at 2,500° C., and for only one hour at 3,000° C. The whole furnace is placed in a metal chamber R
1W, C. Arsem, "The Electric Vacuum Furnace," Am. Electrochem. Soc., ix (1906), p. 153.
2 Reproduced from Mr. Arsem's paper.ri, p. u.nsists of a special core of carbon, surrounded by the charge, or the charge itself is the resistor.e Carborundum Furnace, F. A. J. FitzGerald, Electrochemical Industry, vol. iv, p. 53.in a steel furnace, and this is explained by the
